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Canada.—Montreal : this city was visited by a flood during
the 18th, 19th, and 20th. Business was at a complete stand-
still. Hundreds of wholesale and retail houses were closed,
being inaccessible except by boats. The suffering of the resi-
dents in the flooded part of the city was intense. In Griffin-
town thousands of persons were forced to the upper part of
their houses by the water. Twenty-four streets were reported
covered with water to the depth of five feet. The flood
showed signs of abatement on the 20th.

HIGH TIDES.

Eastport, Maine, 6th.
Block Island, Rhode Island, 6th, 20th.
New Haven, Connecticut, Gth.
Sandy Hook, New Jersey, Gth.
Atlantic City, New Jersey, 6th.

LOW TIDES.

Indianola, Texas, 1st, 5th to 11th, 16th, 17th, 19th to 23d,

30th.
VERIFICATIONS.
INDICATIONS.

The detailed comparison of the tri-daily indications for
districts east of the Rocky Mountains during April, 1886,
with the telegraphic reports for the succeeding thirty-two
hours, shows the general average percentage of verifica-
tions to be 80.19 per -cent. The percentages for the four
elements are: Weather, 83.02; direction of the wind, 82.39;
temperature, 75.31; barometer, 76.39 per cent. By geograph-
ical districts, they are: For New England, 68.57; middle At-
lantic states, 79.53; south Atlantic states, 85.58; eastern
Gulf states, 87.68; western Gulf states, 84.28; lower lake
region, 75.00; upper lake region, 79.49; Ohio Valley and Ten-
nessee, 82.29 ; upper Mississippi valley, 80.79 ; Missouri Valley,
78.87. There were eight omissions to predict, out of 2,736, or
0.29 per cent. Of the 2,728 predictions that have been made,
eighty-five, or 3.12 per cent., are considered to have entirely
failed; one hundred and seventy-seven, or 6.49 per cent., were
one-fourth verified; four hundred and twenty-five, or 15.57 per
cent., were one-half verified; four hundred and forty-one, or
16.17 per cent., were three-fourths verified; 1,600, or 58.65 per
cent., were fully verified, so far as can be ascertained from the
tri-daily reports.

The percentages of verifications of special predictions for
certain localities are, as follows:

Omaha, Nebraska (twenty-six days), 79.81; Arkansas
(twenty-six days), 86.54; Bualtimore, Maryland (twenty-six
days), 71.64; Washington City, 75.41 ; Portland, Maine, 70.83;
Boston, Massachusetts, 68.756; New Haven, Connecticut, 71.67;
Albany, New York, 72.50; Pittsburg, Pennsylvania, 74.17;
Cincinnati, Ohio, 74.17; Louisville, Kentucky, 70.00 ; Indian-
apolis, Indiana, 65.83; Columbus, Ohio, 62.07; Oswego, New
York, 69.58; Rochester, New York, 72.50; Buffalo, New York,
69.17; Erie, Pennsylvania, 69.17; Cleveland, Ohio, 65.00;
Davenport, Iowa, 72.91; Toledo, Ohio, 74.58 ; Sandusky, Obhio,
61.67; Milwankee, Wisconsin, 73.73; Cbhicago, Illinois, 76.25;
Lynchburg, Virginia, 79.17; Georgia, 84.58; northern Florida,
89.17; Shreveport, Louisiana, 67.50; Tennessee, 74.58; Mem-
phis, Tennessee, 80.00; Saint Louis, Missouri, 74.17; Cairo,
Illinois, 81.67; western Missouri, 79.17; Iowa, 81.67; Saint
Paul, Minnestoa, 85.00; Nebraska (seventeen days), 77.94;
Palestine, Texas (twelve days), 75.00.

CAUTIONARY STGNALS.

During April, 1886, one hundred and thirty-six cautionary
signals were ordered. Of these, seventy-six, or 55.88 per
cent., were justified by winds of twenty-five miles or more
per hour at or within one hundred miles of the station. Six-
teen cautionary off-shore signals were ordered, of which num-
ber, eight, or 50.00 per cent., were fully justified, both as to
direction and velocity; sixteen, or 100 per cent., were justi-
fied as to direction; and eight, or 50.00 per cent., were justified
as to velocity. Omne hundred and fifty-two signals of all kinds

were ordered, eighty-four, or 55.26 per cent., being fully jus.
tified. These do not include signals ordered at display sta-
tions where the velocity of the wind is only estimated. Of
the above cautionary off-shore signals, twelve were chavnged
from cautionary. Two signals were ordered late. In fifty-nine
cases, winds of twenty-five miles or more per hour were re-
ported for which no signals were ordered.

COLD-WAVE SIGNALS,
No cold-wave signals were ordered during April.
RAILWAY WEATHER SIGNALS.

Prof. P. H. Mell, jr., director of the “Alabama Weather
Service,” in the report for April, 1886, states:

The verifications of predictions for the whole area was 93 per cent. for
temperature, and 90 per cent. for weather.

Tﬁe following corporations comprise this system : South and North; Mont.
omery and Mobile; Mobile and Girard; Georgia Pacific; East Tennessee,
%irginia and Georgia system in Alabama; Memphis and Charleston; Colum-
bus Western; Atlanta and West Point of Georgia; Northeastern of Georgia ;
Western and Atlantic; East Tennessee, Virginia and Georgia system in
Georgia ; Montgomery and Eufaula; Pensacola and Selma; Pensacola and
Atlantic ; and tie cities of Milledgeville, Georgia, and Talladega, Alabama,

ATMOSPHERIC® ELECTRICITY.
AURORAS.

Auroral displays were not very numerous during April, 1886,
The most brilliant and extensively observed display was that
of the 20th ; it was generally observed in the northern districts
from Montana eastward to Maine.

The following notes refer to the displays reported during the
month :

Prairie du Chien, Crawford county, Wisconsin: a white
auroral arch above a dark segment was observed during the
evening of the 1st.

Fort Yates, Dakota: an aurora was observed from 9.38 to
10.50 p. m. of the 1st. The auroral light consisted of a hori-
zontal bar of white light extending from northwest to south-
east. An aurora was also observed on the 20th, from 10.30 to
11.20 p. m.

Bismarck, Dakota: an aurora was observed from 9.45 to
11.20 p. m. on the 1st, having two separate pillars of light 50
wide and 30° altitude. The light was a pale yellow color, the
maximum brilliancy occurring at 10.15 p. m,

Escanaba, Michigan: faint aurora observed at 10 p. m. on
the 4th, and continued until after midnight. On the 12th a
faint orange-colored arch 20° above the horizon was observed
about 9 p. m.

Saint Vincent, Minnesota: an aurora was observed at 9.35
p. m. of the 12th, consisting of a pale whitish light shooting
up to a height of' 20°.

Gardiner, Kennebec county, Maine: on the 14th a brilliant
aurora was observed at 10.45 p. m., with beams flashing up
towards the zenith. At 2.30 a. m. the aurora was still visible
but fainter on account of the moon which was then shining
brightly.

Cambridge, Massachusetts: a faint auroral arch was ob-
served from 8.30 to 9.45 p. m. of the 14th, which increased in
brightness until about 11 p. m., when it began to fade away.
An aurora was also seen at 10 p. m. of the 30th. This aurora
was low and irregular with some appearance’of streamers, with
dark sky below; later a faint arch appeared. The display
ended at 11 p. m. :

Mackinaw City, Michigan: an aurora of 15° altitude and 30°
azimuth was seen on the 20th during the evening. It was so
faint that it could not be seen after the moounlight began.

Poplar River, Montana: a pale yellow aurora was seen at
10.30 p. m. of the 20th. Numerous beams, not well defined,
rose to the altitude of 30°. The beams were interspersed with
dark rays resembling dense smoke. The display ended at
11.30 p. m.

Fort Assinaboine, Montana: a bright auroral display was first
seen at 10 p. m. of the 20th, consisting of an arch of pale
white color above a dark segment. The arch was about 90°
azimuth and 17° to 20° altitude. At midnight it had almost
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62? 20.33 .07l 30.05 30,45 19; 29.34 1111 49.1H- 3.1 81, |23 57.3| 23.1j22| ja. x|§’é 2j24. 924 5.x| 4'82.8 2'8' 1.29— 2.34] 6,148, 1. | 30 nw, | 610 93 8
697 29.30. .07 30.07 . 30.47 |19 29.44 | 1.1, o3| 43.44- 1.5 78-g 23| 52.5| 11.6. 3, 36, 567. 7:5 1 5 6.82578.5 35.7: 3-77|— 0.19 7.-126I u. Sg w. (2712 10'14 1?
672, 29. 3x| .05 30.07 |-30.47 191 29,42 [27'1.05, 36.7,— 1.3; 69.7/20 45.5 9~7|I 2 3p, x|6o 032.6 4 4 g:u|81 .9 31.4| 4.97i+ 2.89) "682i ne. |36 nw. | 111 sl
, |
| ‘14 i | L (] 15!
- 8 2 ' 6.4! . .8 10 29 n, | 46| se. |14/14] 8[15] 7
Moorhead | 923 28.95 = 29.99, sg.4g 4 29:43 ;4|: o gg J_ :xi-gl 2 g; gg;g g g.:: 6.2.23.27;2'; g;s’ 5 ogtt 3 g4 :? A B sl 5 B
%‘:mt Vi‘:ncon(.. 1 x 69: ;g;; - Zg go og go 29 i19 23'32 :ix 03 | 9:2| 1 3. 771 633. 617 1.21 67.91 33.4' 1.49|— 1.40 6,876 n. | 42{ n, 22 6 81012
Fo'rT%rlffo;.d'.‘. ,930 27.87 ' —.05 29.48 |3o 46 °19° 29.34 jssit. u ' 10.7! : 32,567, 9| 37, 820 9. o,zgi&.g 31.3 z.gs-{- 0.93 7’i031 :E. 32 :;v. |;8 61’1' l;|::
Fort Totton - 1490 2835 v 30,01 5048 |15 2940 1k 1.8 B3 ST A3 et AT ot Mo AR IR, s e B A

Fort Yates...
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Upper Miss. Valley. ; : : i | : U ‘ L : !
sfﬂn Paul........ . "‘| 831 29.07 4-.02 29.9% | 30.39 r9 29.36 |26 1.03, 49.2, 4.6' 81.3|2| 59.4I I 2 2| 39.9|67.8|30.2 2g 7.5|29(74.0] 40.4, 3,67!-{- 1.58, 5,130 8o, 28i sc. 14101311 6
. ~-.03.20.98 | 30.40, 19' 29.3% 1 261.oz| 52,0, 5.¢| 8|.o|zr 61.4| 18.6 2 43.9:62.425.6, 8.9/11170.4] 42.2| 1.60'— 0.34] 5,853 8. 25! nw, |14 1312 g“
.03 30.00 30.38|19 29. ,260.84I 52.044- 2.9; 81.521f 61.8] 13.9 2 43.467.6)27.0 8 4.4j11165.7) 4r.1| 1.84— 1.19 6,652 se, 39! se. |14 818 4
-03 29.99130.37 | 19 29.4/ |260.91: _<>2.7| 3.5 83 5[2: 63,3} 20.7 2 44.562.8[32.1 7| 6.6|24]72.9| 43.6 4.32[—}- 1.54] 3, ] 24|- 8W. |14 14]18] 8| 4
"".'63 3008 | 30,35 170 30,53 2500851 5361 3.4 B1.9.23) 63.81 239 "45.158.238.0 8 7.0{ 3l77. 5l 4x.0| 1.52— 1.60] 7, 19180, | 37 80, 136 12| 715! B
. .¢2 30.00 [ 30,30 19: 29.65 |280.65! 5*.o|— 0.4 80.5:23 65.3' 29.0 § 50.9|5x.5-zg.4 1| 2.6 3/65.8 44.8] 6.2:_-{- 2.53] 6,252 s. 23_ nw, [ s12j1313l g
pﬂngﬁeld» .04 29.99 [ 30.33 |19, 29.60 260.74i 56.1¢ 3.3 Bx.oI 3 64.6; 24.5: sl 47.1/56 5'28.9 8I 6.0{16(68.4 43.4 2.98— 0.74) 7,411 8, 2 | n 6 8 913 7
Saint Louis . 571 29.40 .03 30.00 . 30.34 19| 29.63 z6o.7o| 59.T 4 4.0 84,023 67,z| 24.:] 4| 51.659.9326.0,13! 5.4 3770.4| 48.8 z.xoi— 1.40] 8,323 se. 33 nw. | r121t)iz| 7
| . : : ! ! |
Missouri Valley. i . i l ’ o .
LAMAT ceevercs- ! 1, 028 28.92 ..eeeeee 30.00 30.36| 5 29.62 !128l0.94 . | weenes| 84,021 66.1; 24.0' 5 45.96o.o||29.3 27 3.8( 374.0/ 45.7 1.78 eccuenne- J{ 8,260, se. 32| nw, 29_'10 10 g(11
842 2g.éx i .04 39.00 | 30.40 | §' 29.52 250,83 . gz.gln 65.2| 20.5 4 45.36‘2.3-32.321 4.5 3igg.; 44.5| 1.47.— 2.40 6, 000. :4} 3zi .. ;213 lg 10| 6
1,113 28.81 03 29.99 [ 30.41 | § 29.48 |25{0.93 .623| 64.1] 17.8 2 41.8/06.832. 10.1} 3(68. . ' 8e, nw, 10| 61
z:éog 27.23 cevene " 29.95 30.40;19 29.41 (18/0.99] 58.4!18 22.71 12,6, 3 33.8!65.8|38.2 1;- 7.4 z|62.7 ggé 8. i?,n n.  jag 13 ;2 ?
1,307 28.54 —.C3 29.99 | 30.47 | §: 29.38 [14(1.09 3.2|zx 59. ! 9.0 2 3<.o|73.zl44.8 17| 9.2[13!77.0] 38. . se, 3‘3| nw, 2611 912 ¢
l,228l 28.63 —.0I, 29.97 30.4¢| 5! 20,47 ,14/0.97 80.1/20| 59, 3.9 2| 38.27 .2,34.7|17(10.1 9(76.1} 39.3| nw, | 39 8w, ”i 8 701310
. ; | !

Northern slope. ; ’ H i . [
Fort Assinaboine .. | 2,720, 27.04 ~—.07 29.95|30.44 19 29.54 |13:0.90| 78.0,13 60,5 16.4 3, 33.0I6x,6i39.1 8 10.7 xyigs.z 8.4 1.8314 1.04 8,397 sw. 37, aw. 15! 4j14{12
Fort Benton 3 ..l 2,681 :gog og 29.95 go.g |19, :gﬁ :z 1.01 ;g.gln gz.x 19.3 3 33.658.9|45.ozo‘u.o: 7.g 35.1] 2.01 1.17 4,3 . 8. 455' e, 12 ? 7ivef12

Custer.... + 3,040 2 — 29.90 | 30. 1 . 3(1.0t <812 . 18.9 . .9/40.3| 7 10.9|1 . 0.5 1.981+ O, 52 se, n. 0 7] 8
;g:: Ml:‘g?::nln oene! " 340 25,4 vor 30.40 |13 29.42 14/0.91 72.712 .;’ 16.2 ;I ﬁ.z-%.g!ﬁj ;! 7.22523.4 gyi r.?g o.gg g: 180 nw, gzl nw, };su g,;g 9
Fort Shaw ... .. 29.92 | 30.43 {19 29.46 :12/0.97 74.920] 60o.0 18.9 4 33.9;56.0'47.520‘10.4 14/60.0| 30.9| 2,304 1.61] §,412 w. 32 uw. 14’ 9| Srgler
Helena........ : 25. 72 —-06 29.93 | 30.40 119} 29,51 :12 0.89 1.2/13} 55 4{ 27.237 33-2i44.o[ig-2'201 8.2|14(58.2 27.3 2.29 1.47) 6,023 aw. | 40! 8w. li4 t| 915
Poplar River .. g6 . .' 20.97 | 30.47 19 29, 38 .15|1.08| 3.0[12 6°'3| 12.1, 2| 30.6:71.046.3| 6! 9.6(15/68.9 34.2 0.85|4+ 0.09' 7, 147, 86 36 n. |22 6 4[1; 1
Deadwood... 29.95 | 30,46 19, 29.52 iu 0.95 69.2lx7 49.9, 4.9 5 34.3:54,3l30.x 17I 4.6}2 73.2| 32.7| 6.72]4+ 1.91! 2,729' ew. 26| 8w. 2116 7|15 g
Cheyenne. ....cveeees’ 05 105 ceurareee cecueeed vevoniantonnsanans|casioes covene! soos suole ofsrsencsel cseesnnne’ lororsrenel i leeened|iiitianins PO PSR PPN IO RN PURURURRPON PRI
Nor{h Platt 29.94 (30,37 1 5, =9¢8"M 89 82.018) 59.5! 16.2 3' 37.965. 8|37 2r7ixo.6 275.5! 39.1] 2,094 0.27; 7,958 se. | 48 ee. (1811l B1s| 7
Fort Laramie ... . B TR | l... o oervesseemsneel smementonelereree|ove|ereren revsene]erarernins]aeerer . | sl .

. i : | | ,

Biddle slope. i :
Denver....... ooe. | 5,294, 24.63 —.02| 29.89 | 30.34 |19/ 29.42 lu ©.92 74+ 6|17 gl 20.5| 3 6,54.1:35. 8Ix7|xz 5 3160.7| 28.4] 2.7914 0.73! 6,262 n.
Piko'e Peak....iuccconi 14y 134 17.62 ..oee. 29.80 | 30,20 20, 29,52 {13/0,68 27.6'3 8 — 4.2 s |3x 815 530, 4. 5| 87.2| 8.9 6.33 .83 .
West Las Animas..' 3, 297 +-.06] 29.90 | 30.26 | 5; 29. |12 0,82 Ss-g;rs 64.4| 9.0l s 35 9|76 .3/50. 5:17 1. 1.2564.3 34.1} 2,644 1.79
Concordis...ensieies! Iy 3 reossess| 29.95 | 30,41 | & 20.4 lzso.gs 82.8/22| 63.0 17.6] 5| 40. 5|65 2|36 .3:27| 4.2; 3170.0| 39.6] 3.39| +eereeuses
Dodgt;‘glty M 2, 517 273,4 +. o3 29.94 [ 30.37 | 5 29.54 [13l0.83 79. oxs 63.7 ;gg 6, iz 9[20 6|35 4. 7| 7.6 467.3 38.6| 1.90] .
Fort Reno... corese i -3, 8 s 561 3 PR SN PO 3.20
Fort Supply. g : sosesse eesseaa)oet e R | S4-423 i 15.4 7| Pt B Rt 3.72
Fort Elliott. 2, sol 27.18 +.05 :9.94 30.32 | §: 29.58 |28/0.74 .9— 1.7 78.9 I 67.2I 20.3 5‘ 42 45& 6|3 57 8.4' 362.1 39.1] 2.44

| ! i

Southern slope. ' i ! |
Fort Bill 1.200 28.72 '4-.02| 29.93 [ 30.35 | 6| 29-22 i28lo.79! 59.7|— 2.3; 84.014 73.r| 27.0) 5! 48.1 |57 0/40.6] 1 9.0' 4|57.6) 41.9| 1.60 5 Sitt|14
Abilene ... .743I 28. 16 | g& 30.42 5 29, }zﬂo 76 61.5|..cccenns! 89.7 28| 74.8, 25.0 5i SO. 2 .5 :39.6 1 13.9] 4(61.6, 46.4] 1.67|.. 5| 3(tolxy
Fort Davis.. 83 30.10 5, 29.65 112 52 .8|—~ 0.9, 84-2!30- 75.5, 23.8 5| 4 60. 442.7|x7 14.7,11/35.4| 27.4| 0.10 3| o} 7ia3
Fort 8tockton. 010! 2 30.22 | 5 29.66 1 .sl— 0.5 91.024} 80.9' 23.0 § 3|68 049.31317.5'11/44.7| 36.6/ 0,18 2| o't11p

1 I ) ¢
. .o 5; . |uo 42| 48.7;- B 72.9|x7 63.0 21,7 5' 35 5‘51 247 ‘17 t!.7-2a49.ol 28.3| 1.50; 41 7’32
| o | | |
29.86 30.17 5i 29.66 ’27 .51 62, 5[— 0. 6» 9o.1|18, 79.8' 33.5{ 5! 47. 856 6|48 0))7,19.9,12/29.0; 206,2|trace . . 2| 1| 7|22
J PRI POOPRTRIN Jont URFPRIIN FONS HUOYN 594 5jececceres! 8| 79.0f 30.0 1 40 057 ------ trace .
Santa Fé... 29.9: 30-14 S| 39.64 :1210.50] 43.7(— I. 8! 7: 2|x gg.o' “‘8 5 .7:33.9,17| 7.7/19149.9| 22.7| 1.33|4 0.44} 7,067; sw. 38 se. 19! 7| 3j13)15
Fort Apache 29,8 | 30.05 4 29.60iuo 45 50-0,-— 0.3/ 78.7 x;' ; 2 22.8 5 32 gss .9:5L. 8 12-5|!244-3 25.4] 0,91/ 0.13! 6,329 8wW. | 36| 8w, 1 5| 2| slaz
Fort Bowie .. vovenese seelirennn 5202|00uernee 79.8(1 0. 32.85|12 VL 25 | XTTYTY PR [RURURR PRN Dporey 0,07 sevnsssef censsaras| sacaress RULES 1 PO PO DO
Fort Grant... ool 20,84 | 29.99 4 20.61 |ulo .38 gg 3— 2.3 79.9/17; 68.7, 31.6|12 44 -0,48 3|33 0/1016.2'14|37.4] 27.5 0.304 0.08| 5,806 w. ve, 5! 2 1} 1/28
Fort Thomas.. veed| 20,83 | 29.99 | |:9.62 1z gl: 0.7 28!6 17, 77.é| 28.8 g 4g .6.57.7,49.0, §' 12142.7] 32.7| 0.24|— 0.02 3,8:41 w. nw. 30' I} 1| 4l2g
ﬁ‘:rr‘icz;;da 2;'5' 3.5 9: gzg g:.d i:.g:g 38,850,500 2.22. . g‘ .-
r 65.0/— 95.6‘:7 88.0 29.6(20, oo sareneens| 0,20 I {09
Prescotto........ 20.83 | 30.08 2953|uo 56 46.7— T.513 of 61.4' 26.7] 5 31.4l44.842.3 32.2| 1,18 3
San Carlos 603] : 78.2_ 34.0[15| 42. g|g - | o.14 -8 S 2l
Willcox .. . | §8. 9o s17( 77.8  22.5/14/ 33. 0 errerefuns 0.07[eseessesens|secoseose|sencsaonelsaas JRRPPRN JR I POUS PUUS PO
141,29.74 29,86 | 30.12 4r 29.57 110,55 67, ' 92, 6126 83.1 “.g 12| 53.8l47. 8|30 .0 6j13.4 45.5! 0.31/4- o.zz" 5,765 8. 44| w. ui 1} ol 3laz
......... l 25.29 ' “ 19 R 69] 41.8c-reennee! 67.0.20 52.9 25.0 3l 36.042.035.22010.9 28.7! 2.20|eseccennens 4,086 W, 24| ew. |29|14|12| 612
Winnemucca........| 4,358 25.53 | .00 29.33 30,31 [19 20,57 [11.0.73! 44.0— 3.4 62.4'29] 57.2 19.7( 4] 32. | 53.7i41. 829!! o 21.7| 1.371 0.35 7,318 sw. [ 42| w. |30/11f 61313
Balt Lake Cit, 03, 29.88 | 30.32 | 5 29.40 {120, 81 47. 71.5;29 s8.1 30.4/ 5| 38. ’41.1.33.3‘& 8.9! . 4
Montrose...... | 29.94 | 30,22 | §' 29.66 110, gy] 42 ....l 71.017} 57.2 xs.g 5| 33.0/52.540.2 6,12.4 3
Fort Bridger.. 1G ceereess na 36,3 0000eel 60, 411 48.2° 17.8) 4 .1|42.8/35.4[11 7.1

Northern plate | ' |
Boisé City ..... . 30.38 |19 29.49 |11 0.89 58.7. .6 20 9.5 31.8| 2,43
Ceeur d’Alene.. | [ | 55.5 o | 1.65/4
Ashland .. «.oeee 0| .| 2.63
Fort Klamath.... [ 2.77,

{:?k; ‘;lilew . 1"69.4.28 58 -

nkville .o oo 0 24.019 .50 -
l i |

Fort Spokane..... P ST POPOUUIN P PP PRI B [ronesensisne [P OUIN PO PR AU OIS DRSO PO PRDTITY IARRPRRs N esorenee .

8pokane Falls.. 29.94 30.44 |19, 29.60|uo 84 47.6I 0. 5. 68.0, 7 s.s, 29.7| § i33.3] 512, 12973 9l 38. -8 1.18 ! sw. 1

_.; DETRDAN - SR, uo 97, 52. o[......... 73. o 6: 63,5 34.025  43. 4'39. 033 zlzol 7.2 2.52 32, 7[ 1.66)cereeceens] 5y l55I ww. | 26| sw. 8

179| 2075 Jevusuens] 29:95 '30 40 19 29.39 =x61 O] 48.2 +evoeeres, 64.1,2 5| 53.5 38.2(17] 43. 825 922 9 5 4 02885.9° 43.8! 5.44 I 7, 101| W. 44| so. [16/31(13(14[ 3

SRS IO et/ veoormmpelsre Secssrisnioes suanns [ 47.0! . 61,026 54.4 31.5| 4 3g ................ ofeveere *2.55 : .. Bt O et

y 36 29.94 29.99 ; 30.46 19 29.43 1161, .03 47.8'— 0.4' 72.5 6| 58.1' 30.2| 4 0'42 338 .225 5 .2|1077.4] 40.3| 4.04/— 0,20 3, 8. 21| sw. (16161410 6
Port Augelea... 14!29.94 [1eeeuend 29.96 .30.39 l9 29.2 |16: or; 44.2|.........[ 57.9. 6‘ S1.8 30.1f 4 37 6'27.824 825 5 1| 187.1 40.4] 2.67(.ccrnenenn] 3,1 | 8. 28 w. [20{T411|C6] 3
Pysht P | 86 P R PR : S 47.9 vovel 61.225 55.7 31.0| 4| 38. go gxzx' o anenne x|84 . 4.49 Is w il e Z o o
ek W i bl il M 15 G35 AR [ e 0 Mt - s e o a5
Portland.... ! 80 29.90 |—.01 29.99 130,47 19 29.5;% 160 gﬁ: 49.9— 1.8 73, 825 29 .9 36.0l 4| 42.637. Bsx 3 g g z|71.6 39.8/ 3.16/— 0.16| 4.0:8| s, 31| 8. 16/15i12{12] 6
B;;:th}n’rz — : 523' 29.44|—.02) 30.00 30.44 19 23 | 49.5™ 1-5 73.525 61.1' 32.8; 3| 4o.1'40. 734 72 8’ 9,67-9 37.8 4.98-{-,?. 31 2,114 D, 18 8. 612 912 9

c. coast v \ .

Cape M:ndocim,q 637_ 29.30 {—.02] 29. 9% 30.30 18, 29.64| 60,66 47. 5,!— 1.3 63.2 2 .9 38.3 3| 42.924. 9x7 z] g, g | r|8 3.90  42.7] 5.43] 5'0“13'527' nw, | 8o| se. [16/11| g!1S] 6
Red Bluff. 332, 29.60 |[—.04| 29.94 | 30.26 | 4’ 29.67! 60.59 57.7—~ 1.5, 85.0 2 ] 2;.5 36.6| 3| 48. 048 432 62 2| 967.2; 44.6] 4.12 xgg[ ,290 8. 40, Be. |16/13/13( 7{10
Sacramen i 64i29.90 {—,04 29. 130,24 | 4 29.63} 60.611 55.5-- 2.5 79.525; 65.4, 39.0[13 48.540.72 2| s 5.31675. 8| 47.3 4.080- o, 5,735 we. | 36| nw. |19/12] si12 13
8an Franclsco......... 60 29.93 |—.05 2 '30.27 4 29, 60 69|f 52.94 0.4; .7 zol 61,7 44.2(13] 49. 2134.525 z'zo' 5. zfl6 71.5 44.9] 5.28 3.09f 7,280 w, 26| w. (11|13 7,15
8. Pac. coastregion, i H f : ' '

Los Angelos...... . 9' 29.63 |—.02| 20.98 30.14 4, 29.68 u:o 46 57.2— I.1. 80.0 5' 69.0 42.3(11| 48. 7[37 7:35. 5' 510. 023 50.4| 3.324 1.32; 4,5,:8l w. 28| se. 11 g 7|10j13
San Diego...... \ 29,93 |—.03| 29.97 - 30.14 |14 29,67 RELH .45 S7.2— O. 8 70. 6 5! 63.1 44.7)11] 51.825.922 7‘ 4! 5.62 76 4 49.5) 1.95+ 1,08 4,999 nw. | 37/ 8. 11 6i13(t1
8an Luls Oblspo....I 270 : LR R RN BE ....I....... PO % JON 03 DO O SO

. )

1 ll(-('ord for- 26 da)n H 10,426 mll(-s 1 Record for 29 days,

® Record for 19 days, except tha rainfall whic\\ is for full month




APRIL, 1886.

MONTHLY WEATHER REVIEW.

107

disappeared, but it began to revive again and reached its
maximum intensity at 2.25 a. m., after which it began to fade
away. Nostreamers were seen. The etfect of the atmospheric
electricity was plainly noticeable on the telegraph line, being
almost strong enough to work the line without a battery.

- Fort Buford, Dakota: an aurora began at 10.17 p. m. of the

20th, having, on its first appearance, an outline of a bank of
illuminated smoke, from which, at intervals, streamers of a
bluish tint shot up to a height of 75° or 80°. About 10.55 p.
m. it assumed the form of a well-defined arch and remained
visible until about 11.45 p. m.
. Alpena, Michigan: aurora first noticed at 9.30 p. m. of the
20th, consisting of a diffused light in the northwestern horizon
from which a few streamers were observed to shoot up to an
altitude of about 40°.

Marquette, Michigan: an aurora was observed at 10 p. m.
on the 20th, extending across the entire sky, passing a few de-
grees north of the zenith,

. Moorhead, Minnesota: a faint aurora was observed on the
20th at 10 p. m., disappearing at 11.30 p. m. Auroras were

- also observed during evenings of the 14th and 30th.

- @Gardiner, Kennebec county, Maine: on the 24th a brilliant
aunrora appeared at about 10.30 p. m. with faint beams which

increased in brightness until 12 midnight; at 1.30 a. . the;

aurora appeared in the form of a double arch, the lower one
quite near the horizon. Bright streamers shot up from both of
the arches until 3.30 a. m., when the aurora was nearly obscured

" by the moon.

. - Burlington, Vermont: a very brilliant aurora was observed
at 1.00 a. m. of the 25th. It consisted of an orange-colored

north, and having an altitude of 15°. At times a ray of yellow
light shot up to an altitude of 22°, Beneath the arch was
plainly seen the dark segment which accompanies such displays.

Syracuse, New York: an aurora, extending from northeast
to northwest and about 12° above the horizon, was observed
during the evening of the 30th. :

Auroral displays were also observed during the month, as
follows :

1st.—Amherst, Massachusetts; Cresco, Iowa; New Haven,
Connecticut; Fort Buford and Webster, Dakota; Saint Paul,
Minnesota; Poplar River, Montana; Spokane Falls, Washing-
ton Territory. .

2d.—Clinton, Iowa; Ithaca, New York.

3d.—Tiffin, Ohio.

4th.—Mackinaw City and Fort Brady, Michigan.

6th.—Pekin, Illinois.

3th.—Mountainville, New York.

11th.—Eastport, Maine ; Fort Meade, Dakota; Orono, Maine.

12th.—Duluth, Minnesota.

14th.—Portland, Kent’s Hill, and Eastport, Maine; Syracuse
and Oswego, New York; Detroit, Michigan; Olinton and
Monticello, Iowa ; Traverse City, Michigan; Webster, Dakota.

19th.—Charlotte, Vermont; Pekin, Illinois.

20th.—Bar Harbor, Eastport, and Orono, Maiue ; North Vol-
ney, New York; Pekin, Illinois ; Duluth, Minnesota ; Mackinaw
City, Michigan; Fort Meade and Fort Buford, Dakota.

24th.—Portland, Maine; Poplar River, Montana.

25th.—Newport, Vermont.

29th.—Eastport and Kent’s Hill, Maine.

30th.—Eastport and Kent’s Hill, Maine; North Volney and

light extending from northeast to west, rising to an altitude of | Syracuse, New York; Duluth, Minnesota; Pekin, Illinois.

- about 25°.
énough to cast a shadow. The western extremity gradually

faded out, but in the northwest the aurora was rendered wore i

. brilliant by perpendicular rays of light, rising to a height of 30°,

The light produced by the aurora was bright'

REPOR'T ON THUNDER-STORMS OF APRIL, 1886.
(By Jr. Prof, H. A. Hazen,)
In this report there have been studied all observations from

. Tatoosh Island, Washington Territory: an aurora was ob-|Signal Service stations, voluntary observers, and special thun-
served on the 25th; at 1.25 a.m. a pale white light was noticed | der-storm observers. A summary of these reports is to be
in the north, extending from 20° west of north to 18° east of | found in the following table:

Tanrr L—Thunder-storms of April, 18886.

Btate. 1. 2 10. | 11,

District.

| . .
2. 13,14 | 15. : 16, 28. 29 | 30. || Total,

Massachusetts ..

Noew Hampshire
New York......
Rliode Island.
Yermont .......

Pennsylvania....
Virginia and W,

Illinois
Indiana....ooovniiiniesiannnannans
Kontucky
Ohlo
Tennesee ...........

Total...,

MIDNNEBOLA cuverirrs vunrernvrvonene
Wi in

{ Micbigan ......

Total

J’ Dakota
Iowa

Arkaneas
Indian Territor,
Kansas..........
Missouri

Grand total ...
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The total number of storms recorded is seven hundred and
twenty-seven; of these two hundred and eighty-eight are from
voluntary observers, one hundred and sixty-two Signal Service,
and two hundred and seventy-seven special records. It ghould
be noted that in nearly all cases the reports of the voluntary
observers enumerate the number of storms, including distant
lightning, while in the last two classes distant lightning is
omitted. The relative frequency of these storms for each state
cannot be determined from the table, as some states have many
more stations than others.

Tasre I

There were two specially marked periods of storms, the first
from 13-16th with two hundred and the second from 23d-26th
with two hundred and twenty-seven storms. There were two
periods of lesser activity, 19th-21st with cighty-one and 28—
30th with ninety-two storms. The storms of the 13-16th were
the most interesting. These were first noted at Assinaboine,
Montana, by a storm from 16.33 to 17.15 hours moving from
sw. entirely to the west of the station.

The following table indicates several facts in regard to these
storms:

!

| Highest wind.

i ! ; 0L
| ! | : ¢ G 1=
: Static Firat ' : : Coming Going | P U =3
Date. i Station. . thunder. | Loudest, I-Dumllon.l from. . towards, ' Rain. Hauil. I —_— —-‘ 5
; | i ! . ! Direction. Velocity.| &
o N ' R SRR e
i | Hour, f Hour, | Minutes. | Tuchens, | I Miles, i
April 12 - l':ort A.uninaboinc, Mont ' 16.33 | 17.0§ ' 42 ' bW, nw. . +00 o | e 19 | 2
}‘urt Custer, .Mont..... 17.28 17.45 ¢ 42 8w, ne. " Inap. o - b, 15 3
Fort Maginnis, Mont 22.40 22,57 | 3 e, uw. I [ kW, 28 ' 3
13 : Valentine, Nebr..... 15.20 15.35 | 15§ we. nw. .07, [ | e 40 3
North Platte, Nebr 21.48 22,12 34 | 8. 6C, .05 [} sC. ! 1 3
{.)eschluh:.eswliow- 20.35 | | Toew. i ne, (1); ] | bW, 10 4
Ln Crons B oo e 2r. e, nw. . [ e, 2
Lcuvcnwo’rth, Kans 2332 | 8. ne. .04 o ] :7 g
. (,‘]Inicngo, I ...eeee 18,07 se, nw, .07 . ©° toe, 15 3
. Watseka, Il .. 15.18 W, jn .36 Some | we. Mod. 1. .~
. (\;orthhigton, Minn........ Ig.oo ! 5w, i ne, 1.25 : o . NG, . P
resco, Jown 18.1 8. n. .04 [ -
14 Laneing, Mich................. 15. oW, n. .05 [ . o
Fort Yates, Dak 15.40 se, nw, .03 3
. Bivmarck, Dak 15.47 80, nw. Inap. . 19 3
.;l'_uintt%';:.:l, Hli)nk 16.37 80, | nw. 1.43 N“svy ble'gn. ve, to sw.l 27 3
ort Totten, Dal 17.30 LN n. .20 Small. - se. 32
: Indepul‘ldouc,e, Kans.. 18.00 oW, . ene . 2.60 8ome. | b, 20-30 %
" Yates Centre, Kans 18.10 “. | me.? .00 [4 | se. 'o20-30 |, -
Duluth, Minn 18,10 sw, | ne. . 2.23 [ i se. 36 4
gmuhﬁa, rhegrn - 19.02 0. ow, - .02 |Size ofpeau‘i se, ! 27 3
- Fort Bufor a 19.42 e, w. .60 o e, i 16
Poplar River, Mont 20.40 oW, # ne. Inap. ! [ D osw. | 12 ;
Celia, Kans 22.00 w. e. .00 8ome. l...
Yatcﬂ Centre, Kans... 22,20 8. | nne. .63 o
Lamar, Mo 22.20 | ne .0l ]

This data is given somewhat in detail, as accompanying these
storms were the destructive storms and tornadoes of April 14th,
beginning with a small one at Jamestown, Dakota; then the
most destructive of all at 15.58 hours at Saint Cloud, Minne-
sota; the next, at 17.00 hours or a few minutes after, at Coon |
Rapids,Iowa; then one at Shubert, Nebraska, just before 18.00
hours; and finally one at Monroe, Missouri, about 20.00 hours.
Besides the above the newspapers of the Northwest give the .
naies of at least thirty-four towns visited by destructive storms.
It will be noticed that the duration of the storms was from a
few minutes to more than eight hours. One of the most peculiar
facts to be noted is the almost uniform occurrence of the highest "
wind from the se. A farther study of these conditions is being
made. i
It is very much desired that as the thunder-storm season
approaches voluntary observers devote more attention to the
details of these storms, which are now receiving very close
attention in all countries. It is especially desired that some:
note of time be made; if it is impossible to note the first and
loudest thunder with duration of storm, then note the approxi-
mate time of the passage of the heaviest part. Note the diree-
tion from which the storm comes and toward which it moves
(it is very difficult to do this oftentimes in the house). The
amount of rain, the fall of hail, the direction and approximate
force of highest wind, and the intensity of the storm should
also be noted. The last point is very important. The follow- |
ing scale of intensity may be used: (1) distant lightning (if no |
scale is used care should be taken never to include distant’
lightning with the dates of storms); (2) distant thunder; (3)
moderate thunder-storm ; (4) heavy thunder-storm; (5) heavy
thunder with very high wind, breaking small branches off
trees; (6) thunder with hurricane or tornado. '
CHART OF ELECTROMETER READINGS.

Prof. T. C. Mendenball, office of the Chief Signal Officer,
has prepared chart vi (which shows the results of observations:
of the electrometer) and the following notes relating to the.
subject of atmospheric electricity : '

Systematic ohservations of the electrical conditions of the atmosphere, ag
shown by the indications of an electrometer, have been carried on at one or
two stations for two or three years. Within the past year this work has been
greatly extended, and through the generous co-opemtion of the fol]owing in-

! gtitutions of learning and their professors of physlcsMstntions have been estab-

lished and observations are being made at the Massachusetts Institute of
Technology, Yale College, Cornell University, the Ohio State University, and
Johns Hopkins University. Regular observations are also made at the office
of the Chief Signal Officer, Washington City. At all of these points the water
dropping collector is in use. The electrometers are essentially the same, being
the Thomson quadrant, as made by White, Carpentier, and others. At Balti-
more the record is photographicand continuous. At other stations direct scale
readings are made. Preparations are being made for photographic registration
at all stations.

Beginning at noon on April 7th, a series of simultaneous observations at
intervals of five minutes was kept up at all the above points for a period of
seventy-two hours. Direct scale readings as frequent as once in five minuteg
furnish as satisfactory results as a photographic record, and indeed the method
of direct reading has some decide(; advantages over the use of photography,

The results of these observations have been charted on a common scale, and
when those made at different pointg are brought together they exhibit in some
cases similarities of form of great interest. Simultaneous observations during
shorter periods of time will be made in the future, and such results as appear
to be of importance will be published in the MoNTHLY WeaTHER REview.
In this number chart vi shows some of the results of the series of observations
referred to above.

The first two curves exhibit the results of observations at Washington City and
Baltimore. The diagrams are self-explanatory. It will be observed that there
are evidences of similarity in the general fluctuations, although cach station
shows considerable local disturbances.

The third curve exhibits simultaneous observations at Washin,
Columbus, Ohio. These stations are widely separated, but for this particular
period of six or eight hours, the curves show a decided similarity. It will be re-
membered that the absolute potential recorded at any station depends so largely
on the exposure of the collector that comparisons can only {)e made of the
variations.

At Columbus the collector is exposed from the west side of a large building
at 4 height of about thirty-five feet from the ground. At Baltimore and Wash-
ington City the exposure is also from windows at a height of about forty feet
south at Baltimore and north at Washington City. ?

The last diagram of the chart shows results of ohservations on two electro-
meters in Washington City, distant about three hundred fect from each other.
The collector connected with one projects from the north side of a large building
at a height of forty feet, while that joined to the other was suspended in the
air, by means of a tall mast, at a height of about sixty feet from the ground

on City and
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and eight to ten feet above the roof of the building on which the mast was'
placed. The curves of this diagram show that the indications of collectors as
near to each other as these were will often give practically identical results.
At the same time it should be observed that local differences may, and do
exist. Arrangements are now being made for the establishment of a station
at the Smithsonian Institution, so that comparative observations at somewhat
greater distances may he made.

The Chief Signal Officer recognizes the fact that the subject of atmospheric
electricity is involved in great obscurity, but he desires to place some of the
results of the observations now under way in the hands of tgose interested in
the subject as early as possible. Much is to be done in the way of systematic
ohservation and investigation before any generalization will be possible.

OPTICAL PHENOMENA.
SOLAR HALOS.

Solar halos were observed in the various states and terri-
tories during the month, as follows:

Alabama.—24th.

Arizona.—10th, 19th,

Arkansas.—8th, 12th, 23d, 27th.

California.—2d, 4th, 5th, 8th, 9th, 11th, 14th, 18th, 19th,
21st, 24th.

Colorado.—26th, 29th.

Connecticut.—11th,

Dakota.—4th, 7th, 17th, 25th, 30th.

District of Columbia.—29th.

Florida.—3d, 4th, 10th, 11th, 12th, 28th.

Georgia.—3d, 11th, 17th, 25th, 27th.

Idalho.—4th, 5th, Gth, 26th.

Illinois.—3d, 4th, 6th to 9th, 12th, 14th, 21st, 23d, 26th, 28th.

Indiana.—4th, 5th, 10th, 14th, 22d, 24th, 26th.

Towa.—5th to 8th, 16th, 17th, 22d, 24th, 27th.

Kansas.—4th, Tth, 10th, 23d, 26th, 29th.

Kentucky.—5th, 10th, 14th, 16th, 17th, 23d.

Maine.—4th, 5th, 14th.

Massachusetts. —10th, 11th, 15th, 27th.

Michigan.—6th, 9th, 14th, 16th, 29th.

Minnesota.—8th, 22d.

Missouri.—8th.

Montana.—1st, 5th, Tth.

Nevada.—4th, 5th, 8th, 9th, 14th, 21st,

New Jersey.—17th, 24th, 28th, 29th.

New York.—8th, 9th, 11th, 15th, 17th, 18th, 19th, 21st, 224,
23d, 25th, 30¢h.

North Carolina.—4th, 10th, 11th, 18th, 19th, 24th, 25th, 29th.

Okio.—2d to 5th, 7th, 8th, 9th, 11th, 14th to 18th, 25th, 20th.

Oregon.—4th, 5th, 25th, 27th, 28th.

Pennsylvania.—3d, 10th, 11th, 14th, 15th, 18th, 24th, 30th.

South Carolina.—3d, 4th, 11th, 21st, 25th, 27th, 28th,

Tennessee.—8th, Oth, 10th, 14th, 18th, 25th, 26th, 27th.

Texas.—2d, 11th, 13th.

Vermont.—4th, 30th.

Virginia.—2d, 10th, 11th, 14th, 20th, 24th, 27th, 20th,

Washington Territory.—5th, Gth, 18th, 19th, 21st, 22d, 27th,
28th.
© Wisconsin.—Gth, Tth, 8th, 17th, 22d.

Wyoming.—1st, 6th, 7th, 9th, 10th, 11th, 13th, 16th, 25th,
29th, 30th.

LUNAR HALOS,

Lunar halos weare observed in the various states and terri-
tories, as follows:

Arizona.—10th.

Arkansas.—11th, 16th.

Qalifornia.—14th, 18th.

Qolorado.—13th.

Dakota.—10th, 12th, 13th, 15th.

District of Columbia.—10th, 11th, 12th, 14th, 15th, 19th.

Florida.—11th, 12th, 15¢th.

Georgia.—10th, 12th.

Idalo.—11th, 16th.

Illinois.—6th, Tth, 9th, 11th, 12th, 15th, 16th, 17th,

Indiana.—1st, 8th, 9th, 13th, 15th, 17th, 18th, 22d, 24th.

JTowa.—12th, 13th, 14th, 23d.

Kansas.—11th, 13th, 14th, 16th.

Kentucky.—9th, 10th, 14th, 16th to 19th,

Louisiana.~—11th.

Maine.—12th,

Maryland.—10th, 18th.

Massachusetts.—3d, 9th, 11th.

Michigan.—10th, 11th, 13th, 14th, 16th, 17th.

Minnesota.—12th, 14th, 17th.

Mississippi.—11th, 13th.

Missouri.—11th to 14th.

Nebraska.—15th, 16th.

New Jersey.—10th, 11th, 12th, 17th.

New Mexico.—10th.

New York.—9th, 10th, 12th, 14th to 19th.

North Carolina.—11th, 12th, 15th, 18th, 19th.

Ohio.—12th, 14th to 18th.

Oregon.—19th, 22d.

Pennsylvania.—9th, 12th, 14th.

Rhode Island.—12th.

South Carolina.—10th, 16th,

T'ennessee.—Tth, 12th, 13th, 14th, 16th.

Texas.—8th to 11th, 13th, 17th, 18th. .

Ttah,—16th.

Vermont.—12th, 14th.

Virginia.—10th, 11th, 14th, 17th, 18th, 19th.

Washington Territory.—11th, 15th, 16th, 25th.

Wisconsin.—9th, 13th, 14th, 15th, 17th.

Wyoming.—10th, 13th, 14th, 15th.

The phases of the moon (Washington mean time), as given

in “The American Ephemeris and Nautical Almanac? for

1886, are as follows : new moon, 3d, 21 h.22.4 m.; first quarter,

11th, 3 h. 35.8 m.; full moon, 17th, 21 h. 50.9 m.; last quarter,

25th, 12 h. 7.2 m,; apogee, 26th, 11.0 h.; perigee, 14th, 12.4 h.
MIRAGE.

Rochester, New York: on the afternoon of the 10th a very
distinet mirage was seen at Rochester. Points nine miles dis-
tant, including Mount Hope and surroundings, were plainly dis-
cernible from the Rome, Watertown, and Ogdensburg Railroad
track, near Charlotte. From the same point of view, the Erie
Railroad, eight or nine miles distant, with moving train, was
plainly seen.

Port Huron, Michigan : a mirage was observed at 5.30 p. m.
of the 21st, northeast of this station ; miles of ice and several
small vessels could be distinetly seen over Lake Huron.

New Haven, Connecticut, 22d: on Long Island Sound ves-
sels appeared elevated much above their actaal position and
under them their inverted images were seen; low lying land
presented to view high bluffs.

Willecox, Arizona: mirage was observed cvery day during
the month.

Mirage was also observed at the following places:

Duluth, Minnesota, 6th, 18th.

Mackinaw City, Michigan, 8th, 9th.

Oswego, New York, 11th.

Marquette, Michigan, 29th.

MISCELLANEOUS PHENOMENA.
EARTHQUAKE.

Bainbridge Island, Washington Territory: a slight earth-
quake was felt at 10.05 p. m. on the 16th; it had a tremulous
motion and lasted about thirty seconds.

INSECTS.

Mv. Johm F. Bayerly, voluntary observer at Spartanburg,
Spartauburg county, South Carolina, reports that grasshoppers
have been seen in large numbers since the 15th.

METEORS.

Charlotte, North Carolina: a1 mmeteor was observed at 11.10
p- m. of the 20th. It descended rapidly at an angle of about
15° from the perpendicular. Meteors were also seen at this
place on the 8th and 22d.

Walla Walla, Washington Territory: a large meteor was
seen to fall from the heavens about 4.30 a. m. of the 19th, as it



